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(54) PRODUCTION OF SHEET STEEL 
(57)Abstract: 

PURPOSE: To produce a sheet steel excellent in 
resistance to secondary working brittleness and having 
baking hardenability by carrying out continuous 

carburizing treatment and nitriding treatment ,.,.,^>.,,,,.T3i*iMC«/:iv^xs.tv)t 

simultaneously so that solid-solution C content and solid- ^ ^ ^ * >^ i 

solution N content in a steel plate are in specific 

percentages at the time of subjecting a steel with a 

specific composition to hot rolling and then to continuous 

annealing. 

CONSTITUTION: A steel which has a composition 
consisting of, by weight. <0.007% C, <0.1% Si, 0.05- 
0.50% Mn, <0.12% P, <0.015% S, 0.005-0.05% solAI, < 
0.006% N, and the balance Fe with inevitable impurities 
and further containing Ti and Nb, independently or in 

combination, in the ranges where relationships among the amount of effective Ti (Ti*) 
represented by an equation I, N content, and C content satisfy an inequality II is hot rolled by 
the conventional method. At the time of subsequent continuous annealing, carburizing 
treatment and/or nitriding treatment is simultaneously carried out continuously so that the 
amount of solid-solution C and/or the amount of solid-solution N in the steel is regulated to 2- 
30ppm. By this method, the sheet steel excellent in resistance to secondary working 
brittleness or having baking hardenability can be obtained with high productivity without 
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deteriorating formability. 
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Claim; 

1 . A method for producing a cordierite ceramic body by using a recycled raw 
material regenerated from dried substance before-firing of a predetermined 
cordierite-forming raw material concoction which is collected during producing step 
of a cordierite ceramic body, or composition of a preparation of said recycled raw 
material and new cordierite-forming raw material as a starting material to form a 
formed body and fire the formed body in order to produce an objective cordierite 
ceramic body, wherein said starting material is prepared to have a heat-treated 
pressure forming body having a cordierite reactivity ratio R shown by the following 
equation being 0.3 or less. 

R = lp{310)/lc (100) 
[In the above equation, Ip (310) and Ic (100) are the X-ray diffraction peak intensity 
of protoenstatite (310) surface and cordierite (100) surface of the pressure forming 
surface on said heat-treated pressure forming body obtained with heat treatment 
at 1300 to 1310 degree Celsius respectively. ] 

2. A method for producing a cordierite ceramic body according to claim 1 , 
wherein said formed body to be fired is a honeycomb structure. 

3. A method for producing a cordierite ceramic body according to claim 1 or 2, 
wherein said cordierite ceramic body has a coefficient of thermal expansion of 1 .0 

X 10"^ degree Celsius. 

4. A method for producing a cordierite ceramic body according to any one of 
claims 1 to 3, wherein said dried substance before-firing is a dried substance of 
preparation patch for said cordierite-forming raw material which was not used for 
formation of the formed body for producing said cordierite ceramic body. 

5. A method for producing a cordierite ceramic body according to any one of 
claims 1 to 3, wherein said dried substance before-firing is formed body before- 
firing or its fragment composed of said cordierite raw material concoction removed 
during transitional period from a drying step to a firing step of formed body to 
obtain said cordierite ceramic body. 

6. A method for producing a cordierite ceramic body according to any one of 
claims 1 to 5, wherein said recycled raw material is prepared by shredding and 
grinding said dried substance before-firing on a light grinding step. 



7. A method for producing a cordierite ceramic body according to a claim 6, 
wherein said light grinding step comprises a coarse grinding step using a toothed 
roll crusher and a fine particle grinding step using a law speed pin mill. 

8. A method for producing a cordierite ceramic body according to a claim 1 , 
wherein said recycled raw material is prepared and used as slurry or clay for a 
formed substance by adding water and collapsing said dried substance before- 
firing or its coarse grindings. 

9. A method for producing a cordierite ceramic body according to any one of 
claims 1 to 8, wherein said recycled raw material is to bring a heat-treated 
pressure forming body having a cordierite reactivity ratio R shown as above 
described equation of 0.3 or less. 

10. A method for producing a cordierite ceramic body, according to any one of 
claims 1 to 9, wherein said starting material contains said recycled raw material at 
the rate of 2.5 to 100 % by weight. 

11. A method for producing a cordierite honeycomb structure according to any 
one of claims 1 to 10, wherein said cordierite reactivity ratio R is obtained by X-ray 
diffraction of a heat treatment substance given by immediate rapid-quench after 
reaching 1300 to 1310 degree Celsius by heating said pressure forming body at 
the rate of temperature increase of 150 to 350 degree Celsius / hour. 
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